Previous studies have demonstrated that L-forms of bacteria may play a role in persistent, chronic, or recurrent urinary-tract infections. A 2-year program was initiated to determine the feasibility of culturing for L-forms on a routine basis, and to determine the effectiveness of such a program. In relation to the total number of specimens, few L-forms were actually isolated. In comparison with the amount of equipment and technician time required, the return was negligible; only 0.5% of all urine specimens were positive for L-forms. An increase to only 1.2% was noted when culturing for L-forms was limited to patients with a diagnosis of bacteriuria or pyelonephritis. It is recommended that this technique be reserved for those patients with a long history of recurrent urinary-tract infections, after other attempts to cure the patient have met with failure.
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Recent studies (4, 6) have demonstrated that L-forms of bacteria, including protoplasts, spheroplasts, and bacterial variants, may play a significant role in persistent, chronic, or recurrent urinary-tract infections, especially in chronic pyelonephritis. In a study of urine cultures from patients with chronic urinary-tract infections, Gutman and associates (5) demonstrated L-forms in 19%, and Conner et al. (2) in 23%, of the patients studied.
To determine the feasibility of establishing such a program in a general hospital laboratory, on a routine basis, this study was initiated. If the projected isolation rate (20 to 23 %) was realized, particularly from patients with recurrent urinarytract infections, the routine culture of urine specimens for L-forms could be justified.
The study was divided into two distinct phases. During the first year, all urine specimens received were cultured for L-forms of bacteria, without regard to the patient's past history or present illness. During the second year, urine specimens were cultured automatically only if they were obtained by cystoscopy by a urologist. Otherwise, the patient's chart was evaluated, to decide whether the urine should be cultured for L-forms.
MATERIALS AND METHODS
Carefully collected clean-voided or catheterized urine samples were collected in 5 The L-form agar medium and biphasic tube medium utilized during the program were those proposed by Gutman et al. (5) . Although penicillin and amphotericin B are not required if filtration techniques are properly followed, the technique was adhered to in this respect.
L-form plates and tube media were incubated aerobically for 7 days at 37 C and checked for growth of typical L-form colonies. If plates were negative at the end of 7 days of incubation, fresh L-form agar plates were inoculated from the biphasic medium. This process was repeated at 14 and 21 days of incubation. If there was no evidence of growth in the biphasic medium, or on the agar plates, the specimen was reported as negative for L-forms.
Colonies of L-form isolates were inoculated into the reversion medium suggested by Gutman et al. (5) , and the procedure described for reversion of L-forms was followed. Those L-forms which reverted to the parent bacteria were identified by classical bacteriological methods. Isolates which failed to revert to the parent bacteria were listed as stable L-forms.
RESULTS
During the first year, a total of 988 urine specimens were received and screened for the presence of L-forms. Only 0.6%, a total of six specimens, were positive for L-forms of bacteria.
A total of eight urine specimens were received from the six patients positive for L-forms ( a One urine specimen was received from e patient 2, from whom three specimens were rec its 1, 2, and 4 from cystoscopy during the second period; these more per ml. specimens were automatically cultured for L-forms which L-forms. An additional 318 urine specimens were verted to the evaluated prior to screening for L-forms; 172 patient 3 re-were subsequently cultured, and 146 were disin the original carded. me bacterium This total of 795 urine specimens cultured form culture.
( Table 2) consisted of 183 from patients with more selective bacteriuria or pyelonephritis, 65 from patients e cultured for with diagnoses of renal disease other than the submitted by preceding, and 547 from patients with diagnoses automatically other than bacteriuria, pyelonephritis, or various ine specimens related renal diseases. Of these 795 specimens, 3 patient's chart were shown to have L-forms present, two from ot to exceed a patients with bacteriuria or pyelonephritis and ter evaluation, one from a patient with renal disease other than L-forms, or to the preceding. There were no isolates from the ires were not 547 patients with diagnoses other than bacteriaken into con-uria, pyelonephritis, or renal disease other than iagnosis, past the preceding.
routine uriOne specimen per patient was received for each ization, anti-positive isolate during the second part of the previous urine program (Table 3) . Patient 9 had a colony count of over 100,000 organisms/ml, whereas patients were received 7 and 8 had counts of 100 organisms/ml. In one instance, patient 8, the identical organism was ig period I isolated in the original urine culture and the L-form culture. L-form isolates for patients 7 and 9 could not be reverted to the parent bacReverted to teria.
A summary of the data on patients with L-form isolates is presented in Table 4 The nursing and medical staff required a period of time to adjust to the methods utilized in collection and transportation of urine specimens. However, once they were accustomed to the new medium, the percentage of urine specimens not received in 20% sucrose decreased perceptibly.
A constant problem was contamination of L-form plates by saprophytic fungi. Because of long periods of incubation, plates must be stored in a moist chamber. This was accomplished in a large glass container by adding a small amount of water in a 25-ml beaker. Unfortunately, if one specimen becomes contaminated, the whole series of plates may be lost. To (2, 5, 7) . These studies were utilized in educating the medical staff on the possible relationships of L-forms and disease. Since the present study did not segregate patients to the extent that other programs have (5) , the problems of L-form isolation and evaluation were more acute. One cause of this was that, for some unknown reasons, L-forms may be isolated from patients without direct evidence of chronic bacteriuria or pyelonephritis (2, 7). According to Feingold (3) , it is not possible to assign L-forms an important role in disease, and evidence indicates that they are rarely pathogens. However, final judgement must be withheld because several studies (4, 5, 7) have been reported in which L-forms have been shown to cause infection of the urinary tract. In those cases where histological evidence of pyelonephritis is present, a history of recurrent urinary-tract infection is noted, and L-forms are isolated, the implication of the L-forms as a possible cause of disease is justified. However, when an L-form is isolated from patients without pyelonephritis and recurrent urinary-tract infection, the significance of such an organism is difficult to explain.
Obviously two things are necessary: a rapid method for isolation and identification of L-forms (9) and conclusive proof that L-forms are a direct cause of disease. The possibility that L-forms may revert to the parent form, which may cause disease, is not enough justification for the establishment of a program for their isolation. In such cases, the clinician would prefer to concentrate on the classical bacteria and leave the unusual forms to the research laboratory. Therefore, there must be unequivocal proof that L-forms cause disease before the clinician will accept the significance of their isolation from urine samples. When Among these are the rapid movement of patients through the general hospital, and a lack of control over the individual patient and his particular case. For many patients, admission, with a tentative diagnosis, is quickly followed by discharge. In addition, the number of histories which are completed before discharge is very small. Thus, the minimal amount of information available prevents the laboratory from making an accurate study of each specimen received. Because of this, the laboratory must rely on the physician, who has a complete history of the patient, to seek specific avenues of diagnosis such as the L-form culture. However, until L-forms are implicated as the cause of disease on an impressive scale, the average house physician will not consider them with the degree of interest accorded classical bacteria. For much the same reasons, plus the cost of training personnel and maintaining the program, the hospital pathologist will not consider L-forms important enough for inclusion in his routine bacteriology program.
Brief mention should be made regarding the differentiation of L-forms of bacteria and mycoplasmas. There are various characteristics which can be employed when confronted by the possibility that mycoplasmas may be present. Basically, the mycoplasmas are a distinct class of microorganisms, whereas L-forms are bacteria which have lost their rigid cell wall, but may revert to the parent bacteria.
Mycoplasmas may be distinguished from L-forms by subculture on media without bacterial inhibitors. On this type of medium, L-forms usually give rise to colonies of the parent bacterium. Mycoplasmas have a more amorphous appearance, stain less intensely, and have cell bodies that penetrate the usual bacterial filters. The gross colony characteristics are similar to those of L-forms, but colonies penetrate the medium to a greater extent. It is very difficult to remove a mycoplasma colony from a plate medium, whereas the bacterial colony and L-form colony are easily removed with an inoculating loop. Mycoplasmas, once grown, can be subcultured many times, whereas L-forms are difficult to produce, show great fragility, and tend to revert quickly to the parent bacteria (8) .
In conclusion, a comprehensive program of L-form culturing is a long, tedious, and unrewarding program for the routine clinical laboratory. In our study, only a small percentage of urine specimens yielded L-forms; however, in each instance where an L-form was obtained the diagnosis was bacteriuria, pyelonephritis, or some other renal disease. Thus, broad coverage of all patients, without regard to the individual patient's history, should be discouraged. In certain instances of chronic recurrent urinary-tract infection, L-form cultures should be set up. Such a program would have to be established on some formal basis because the production of media and its storage are time-consuming and costly. Until the status of L-forms and their role in recurrent infections of the urinary tract have been fully determined, culturing for L-forms should he limited to patients with a long history of chronic recurrent infection.
